Introduction 23
The question of whether population density is related to position in geographic (Sagarin 2002 failed to detect consistent and significant correlations between population density and distance to the 28 centroids of species' distributions in geographic or environmental spaces, and concluded against the 29 generality of such distance-density relationships. However, the authors' failure to detect significant 30 relationships may result from methodological artifacts, rather than to non-existence of such 31 relationships. We focus on five problems inherent in their analysis. which are collected without any sampling protocol or plan (there are alternative and better 36 databases, like the Breeding Bird Survey). eBird has biases frequent among observational data, like 37 more observers near cities, and more reporting where a species is rare. Therefore, confounding 38 effects between effort and observer bias may be present, at least for the birds. for two of the datasets that they analyzed, but we still worry that true niche centroids will not be 42 Figure 1 shows the spatial minimum 45 convex hull (CH) for occurrences in the United States (region in gold on map below). This is 46 considerably less extensive than the range outline for this species from IUCN (Patterson et al. 2003) . 47
The geographic centroids based on the two range outlines are markedly distinct. the centroid of a 95% minimum volume ellipsoid that is able to ignore the outlier. Circles are Euclidean 147 distances of radii 1 and 2, for the convex hull centroid; the dashed ellipsoids are the equivalent distances 148 (Mahalanobis distances) taking into account the covariance shown by the points in gold (see text). Note 149 the striking differences between the two methodologies in both shape of the niche estimated and the 150 distances that result; in particular, note that the centroid estimated via convex hulls falls at the 151 periphery of the cloud of points for the species' occurrence. 152 153
